Novel Specificity of IDO Enzyme Involved in the Biosynthesis of Mating Pheromone in the Ciliate Blepharisma stoltei.
Mating pheromones (gamone 1 and gamone 2) in the ciliate Blepharisma are biologically active substances that trigger sexual reproduction (conjugation) under starvation conditions. Gamone 1 is a glycoprotein secreted by type I cells, and gamone 2 is a tryptophan (Trp)-derivative compound secreted by type II cells. Both gamones stimulate complementary mating type cells to promote each gamone production and induce pair formation. To elucidate the biosynthetic pathway of gamone 2, we investigated the enzymes involved in the pathway and the specificity of the enzymes. An RNA-seq analysis revealed that Blepharisma stoltei (Heterotrichea) possesses four indoleamine 2,3-dioxygenase (IDO) genes showing distinct expression patterns. Along with results from real-time PCR, these findings demonstrated that each IDO gene has different expression patterns that depend on the cellular conditions. Expression of IDO-I was correlated with the intensity of gamone 2 expression, and the recombinant IDO-I protein showed catalytic activity for 5-hydroxy-L-Trp (5-HTP) but very weak activity for L-Trp. Our results indicate that IDO-I is an enzyme evolutionary specialized to gamone 2 production in Blepharisma, and that the biosynthetic pathway for gamone 2 uses 5-HTP as an intermediate.